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C&D = Cleaning and disinfection




Introduction

Contamination during slaughter

Stunning

—

Bleeding

—

Scalding

—

Defeathering

—

Evisceration

—

Meat inspection

|

Cleaning and disinfection is an important control measure to prevent }

bacterial contamination of meat

Cleaning= removal of undesired material also called ‘soil’ (e.g. microorganisms,

food residues, dust, allergens), by use of detergents

I Disinfection= inactivation of microorganisms to avoid contamination, by use of

SLU  djsinfectants




Introduction

Monitoring cleaning and disinfection procedures

Visual Microbiological Non-microbiological
e Visual inspection . Cf)ntgct plates e.g. . Aglenosine
dipslides triphosphate (ATP)-
e Swabbing bioluminescence
/o Measure bacteria e Measure organic and
Is it clean? bacterial cells
—
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Interview study

Ten slaughterhouses participated: six red meat (32% of red meat slaughter) &
four large scale poultry (90% of chicken slaughter)

C&D routines:

S
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1. Removal of utensils & dismantling
equipment

[ 90% hired external cleaning company ]

[ 2. Removal of gross soil by scraping ]

[ 3. Rinsing with water ]

90% altered alkaline
with acidic detergents
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4. Application of detergent by
foaming/gel

100% alkaline '
with/without chlorine

[ 5. Rinsing with water ]

—

—

6. Application of disinfectant by
foaming/gel

/, [ 80% chlorine ]

[ 7. Rinsing with water }
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Interview study

Monitoring activities:

Difficult to clean surfaces:
- e.g. conveyor belts,
cutting tools, inside
machines

Ijipslide
80%

SLU




Paper | & Il

Study on efficacy of cleaning and disinfection

2 slaughterhouses:

Cattle & swine
slaughterhouse

K
g

SLU 6 sampling occasions

6 sampling occasions

Broiler
slaughterhouse

Before

After

Before

After

—

4

Cary-Blair G

&L D

¢ Food contact surfaces
(e.g. salt injector needles,
conveyor belts)

¢ Non-food contact
surfaces (e.g. drains,
floor)

25 cm?2/100 cm?
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Materials and methods

Sampling on each surface:

Scald tank

water

1
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3. Wiping cloth (Campylobacter)

4. ATP-bioluminescence (relative light units)
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Materials and methods

Qualitative analysis (ISO)

Campylobacter spp.
Pathogens Listeria monocytogenes | Maldi-Tof
(Paper ) Extended-spectrum beta-lactamase-producing (ESBL) E. coli
" Realtive light units (ATP-bioluminescence) : Whole-g.enome
sequencing (MLST,
Hygiene | Total viable count (Dipslides) ch LST)
indicators Total aerobic bacteria (Swabbing)
(Paper | Enterobacterales (Swabbing) * Antibiotic susceptibility
- testing (broth
microdilution)
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Results: General hygiene
(total aerobic count)

~ 50% of the surfaces were
acceptably clean

Processing areas more
properly cleaned than
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Results:
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Ratio of positive samples to total number of
samples in brackets

Slaughterhouse C&D Red meat Poultry
In total 240 samples collected
before
Campylobacter spp. 13.0% (8/62) 15.5% (9/58)
afer 1004 (0/0) 0% (0/0) ||
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Results: Campylobacter

Table 3. Campylobacter spp. 1solated from sampling points (SP) on food contact surfaces (FCS) and
non-food contact surfaces (NFCS) before cleaning and disinfection in the two slaughterhouses.
Superscript numbers indicate sampling occasions (1-12) on which Campyiobacter spp. were detected

Only C. jejuni

Red meat slaughterhouse Poultry slaughterhouse
e Table for cattle gastrointestinal organs (SP 3)!%!!  eCutting blade bleeding (SP 12)°

NFCS FCS
eShackle after stunning (SP 15)°
e Cutting blade cattle/pig carcasses (SP 6)!! FCS FCS

eFloor lairage (SP 16)° NFCS
. 3
eConveyor belt (SP 17y’ FCS
eConveyor belt (SP 18)° FCS
eCutting blade thighs (SP 19)°
FCS

eSalt injector needles (SP 20)°
FCS

eDrain (SP 21)*3 NECS

Food contact surfaces

eDrain (SP 5)*51! NECS

e Table for cattle gastrointestinal organs (SP 3)!!
hyointestinalis || NFCS

¥ i - 6.8
e Conveyor belt pig organs (SP 4)%° NFCS
C.

Not detected in
k scald tank water
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WGS Results /\

R5_6c |

Poultry slaughterhouse:

C. jejuni isolates of
ST257 with
indistinguishable

Red meat slaughterhouse: C. cgMLST profiles

C. jejuni isolates with Saquance type
indistinguishable cgMLST Q19
profiles on cutting blade for Oss

carcasses and organ table 8257
828

() 1450
() 1470
() 1525
() e580
() 6585

detected on multiple
surfaces on one
sampling occasion

SLU Fig. 2. Minimum spanning tree of core genome multi-locus sequence typing (cgMLST) data from Campylobacter spp. isolated from the red meat (R) and
poultry (P) slaughterhouse (n=17) (first value after slaughterhouse type (R/P) indicates sampling point, second value indicates sampling occasion). j = C.
jejuni. c = C. coli. Values on lines are number of allelic differences (line length not proportional to number).
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AMR Results

C. jejuni: one (9.1%) isolate showed resistance to ciprofloxacin and
nalidixic acid

C. coli: four (80%) isolates showed resistance to streptomycin

All isolates were susceptible to erythromycin, gentamicin and
tetracycline
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Discussion
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Take home messages , "W

> It is possible to remove Campylobacter through proper cleaning
and disinfection

» Before C&D: Campylobacter spp. were detected on critical food
contact surfaces

»Slaughter hygiene is important to prevent cross-contamination of
the meat
e
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Other papers involving reduction of Campylobacter in slaughterhouses
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Thank you for listening!

Questions?
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